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METHOD >4.ND ArPARATUS FOS TREATMENT OF <;LAOGOMA 
I. Background Of The lijveatfoa 
A, Field &f invenlseft 

Thh spphcaiion cbiiiis priorisy &om a Provisbssi Application having ssdsl number 
5 60/382,639, fslsd on ApnlX 200). This inventiOB relates to apparatuses; and jpethpds for 
treatidg glaucoma. 
Jf. Descriptii)}t of the ReisfedAri 

It is stTiowJ m the art that ttie treatment of gbucoma consssts in lowering ihc 
mtraooukr pressure t» a level that is toietable for the optic nerve so that the progression of 
1 0 damage and visual loss is haited. 

GJaacoma is a significant pablic health piobSent, because glaacom ts s rnajor eause 
of bUadiness, This blindness thai ifesiilts frons ghBComa savoi yes bcsth ccntraJ and penph«rgi 
vision 8«d has a major impact on an indiyidtjat's ability to lead an independent tife, 

Oiauceresa is a« optic neuropathy (a disorder of the optic nerve) that usually occurs in 
15 the setting of an eievatedintraocular pressure, Tlie pressare wifiiin the eye increasfis md this 
is associated with changes in the appearance (''cupping") sjjd fnnctksn ("blind spois" srt the 
visual ficid) of ^e optic mtvc. If the pressure rematas high etjouglt for s tongsnough period 
of tiltscj total vision loss occurs. M^t pressure devsJops in an eye because of sn intemssl 
Said imbalanee. 

20 The eye is a hoibw structure that contains a clear flisid called "aqueous humor." 

Aqueoss feamoi' is fowjed in^e posterior eharnfaer of the eye by the eiHaiy body at a rate of 
approxiiaately 2,3 microliters per minate. His fi«id, which is made ata fairSyconstarvt rate, 
then passes around the leas, ferou^tiie pupilfary opening in the iris and into the stitcj-ior 
chamber of the eye. Once in the anterior chamber, the fluid drains out of ihc eye; tlirough iwo 

25 different routes. In the "uveoscieraf" route, the fluid percolates betwesn she rtjuKck' fiber.* of 
tise ciliary body. This tcute accounts for appraximsteiy ten percenl of the aqueous oiitfiow ir, 
humans. The primary pathway for a<^iseous outflow in huirisns in ihrough ths "cai-aSiciibs " 
route tija? iavoives the trabetuiar meshwotk and Schiemm's canal. 

The trabecular iricshwork and Schbsrsni's csiis! sre l-xstijd at thu jwfictio-s bct\ves;?i 

30 the iris ajid the sclera This junttior! or con-.er is, caHed 'Jis angic." 7"he Jrabecuiar 

meahwoik is a ritig of tissue, which is wedge-shaped in cra.^.s-section, thas rms aro-md the 



circun^tee of the eye. ii h c::^poicc of s.ofSagen bsams a>n>figcd i.. a Shrce-dhrK-a^ion.i 
skve-sikestniCtee. Ths begins .re hned .uih 3 rnonoby.T of cells c.H«.1 ir.bcc.h^ cdh. 
The spaces between Jig collagir: be.ms «re f;Hed with as .xtr^ceibUr .ub5£a...« shat ss 
pmduced by (fee ttsbecaiar cells. 7 nese cd!s ako pmduce enaynu^s th.f degrade the 
5 «xtra«n»{ar niateriai. SchJoniu's canaJ is adjacerst to the ti^bccubr meslnvork. The omer 
wall of the trabecular mcshworfc coincides wth shg ini-.e- w£,;l of .SchJ^nm^s c^nai. 
SeJiiemm's canal is a tube-like smictuxe that t^ns 3ro.«d the circusn!«rence of ih,. comes. 

The aq««o»s f3«ia trav(;js tkougb the spaces b«we«n the trabecular bc'a!,.s.. across ths 
iiaier was of ScWemm's cami into tb« cansl, through s series of abou; t-^emy-ilve coliecti.ag 
10 cWls that drain fit^m SchSemm's canaf and mto the fipiscieraJ venous system. In , t^otwIj 
situation, aqueous p«)ductio« is equal to aqueous outSow and intraocokr pressure rema.r.s 
fairiy constant in the 15 to 21 mrnHgnrnge. in most «s.s of gkucotna. the resist««e« 
through the cairaUculM Otttfiow system is abnbnnsSly Mgh. 

fn prini3i>' ^ angle giaueoma, which is the most common form of glaucoma. £he 
I S abnormd resi.stance « believed to be along the outer aspect of the trabecular rneshwof k ^nd 
ir«tei way of Schlett^m's cafial It is believed that ati abnonsal metabolism of the 
trafcecular ceiis seads to m excessive b«ildtjp of extisceliular matenals or a bus{d«p of 
abnonnsily -.riff n.at«.ah in ihis area, Histopathology of giaueoma eyes «lso demomJrates 
a collapse of .S.hicnin, , canal. Pr.mary- open atigle giaucoma acooaats for appmxitJiaieiy 
20 eigbty-ftve pe.rccni of J: ,ucr.,.:: Other forms of gbucor.. (such as .ngle cteure 

glaucoma and second.u> . .iso involve decreased o^now through the carsaUcular 

path.-ay. but the i.cxca.cd .es>..-.«c. i. irom oth«r c.usas «.ch as mechanical biccfcsg. 



ry debris, esliaJsrblDclcBge, etc. 
With the increased resistaace. the aq.eous f1u,d builds up because it cannot exit fast 
25 enough. As the fluid builds up. Ihe isftaociar press.>re (lOP) w.thit^ the eye incr<-a.es. The 
sasntased iOP compresses the axt«s in the optic netve ai.so may compr^^.^ the 
vai^aJar sappiy to the optie rterve. The optic nerv-e carries vision fron. the eye to ths hrdn. 
Some optic nerves seem more susceptible to iOP than others, m^ik research i.« investigating 
ways to preseet the nerve fhjmar, elevated pressure, theenlythen.peuticappK.a^ 
30 available in glascoma is to reduce the innaoctilsr pt«ssurs. 

The dmical treamteni of glaucoma is approached in a step-wis-, fa;:hioEi. M<>jicatio/i 
ofttm is the f?rs( tteamjent opdoa. Admimstered either topically or or^O y . these n,,4ic,m^. 



3 

woric to either reduce aquepia; pnoductioR one mcrease ouiSow, CufreatJy available 
msdicMiojis have mmy seiidus side e&tcts sscludsttg: congestive heart fssiure, respirsiory 
siistress, hypertewsipn, dq>Tession* re^ stoneSj aplastic aaemia, sexaa! dysfasieison, arsd 
d^tk GojHjjIjanice with medication is a major pwibifiari, with estimates that over hsJf <3f 
5 giascoma patieists do not fbiiow their ccuresct dosiisg schedules. 

Whet5 medication fails to adeqaateljf redace the pressure, {^er trabecolbjjjssty often 
is perfoiTBsd, Ip laser tebecttiopiasty, tbesmaJ energy &oiis a laser is s|>pised to s ituniljer of 
noncontigttoas spots in the trabcciuisr mesfeworJc. It ss believed that the laser ersergy 
s^nialares the metebolism pf the trajbecstar^^^^^^ is some way, and changes the exsraG«!lolar 

10 materia! m the trabecular mesbworlc;. in approximateiy eighty paceni of patients, aqueous 
outflow is enhanced and {OP decreases. However, She effect often is r.ot long iastsng a?iU 
fitly percmt of patients develop a» elevated p^jssiirewilhisjfsveyeats, The laser aurgcry is 
mt mmWy repestabie with beneilcial effect oa pressure. In addition, iaser srabecukjplBSty is 
notaa effective treatment for young primary open angle giaucoma patients, nor is it effecisve 

IS for angk cbssre glaacoma end many secondary glaucomas. 

If laser trabeeuSoplasty does not reduce the pressure enough, then f iher-ng SMr|sry is 
gerseialiyperibntied. With filtering surgery, a hole is made in the sclera in the 3Rg!e regioB. 
This hols aliows fee aqucoiss flvid to leave the eye lhrt)ugj5 m alternate route. 

Tne most comsnonly performed filtering procedure is a srabeeaiectomy, In a 

20 trabeesilectomy, a posterior incisjoa is made tn the conjunctiva, tije Uansparent tisstJS that 
covers the sclera. The conjunctiva is rolled fisrwardj exposing the sdsta at the limbus. A 
partial thickness scleral flap is made and dissected approximately onchalf thickness into the 
cornea. Iljis anterior chaifttber is catered beneath the scleral flap md 3 section ofdeep sclera 
and Srabecajarrneshwork: ts excised. Aft iridbctoroy, a hole in the thus espo,sed iris, is made. 

25 llse sciera! flap is Sdoseiy sewn bask into place. The Gonjufjctivai iactstoti is tightly closed, 
Post-^peratively, ^e aqueous fiuidp8ssas Jhro»gh the hole, beneath the scleral fSap, and 
collets its 8» elevated sj^de beneath the conjisnct jva csUed a ftitration bieb - The fla id then is 
ei&er abserbed through blood vessels in the conjunctiva or txaverSEs across the coajajsetiVa 
into the tear film. 

W Trabec^ilectenjy is asisoeisted with many probloiis. Fibioblasts that arc present ih the 

eptsclera proliferate ard rajgrat^, and can flap. Failure from scadBg 
jmy dcettr, pa«ic!slariy in ehiidren, blacks, sad yottngaduife;. Of eyes that have an inisialiy 



succmfy tmbectiiectomy, mmy wiil hil fmm m&mng mihin fiiree So gve years sfer 
surgery. To msramfee gbfesis, surgeons sow ate applying smifJbmtilc agents such ss 
mitemycis e O^MOand 5-fluo«.™i (S-FO) to the sclemi flap at the time of surgery, m 
as*0f these agents im iscres5ea thes«c„ 
5 t&e prevalsnpeof hypotony. sad other serious complications. H>potony is a probl^ ttet 
dmteps when m^:m^som>Cih^mmm&^ «ye pms^sm drops jod lm(m^ 
im &m 6.QmmB% snd the Sfiracnire of the eye co|}aps«s and vision decrees. 

t^bec»dectcanyamtesa|«a,way^^ 
ej^e and into the biood str^ara. At tfes ™ time, St c«at«s a psthwsy Ibi thai 
10 WHyKvemthesurfeceofthee^ If thk happens, a« 

istesnal eye infection, «!ied endorAthaimitss. can occ«f. Endophthalmiiis cmm^mytirt.^ 
after srabecaleijtoiny. The lisk increases with ifae thia blebs thst deveiop afier the use af 
MMC and S-m Aw^er factor that contributes to infectit>is li the pjacement df a bieb; 
Eyes that have Uabecuiectomy performed at the iow«f linibas h*ve about j5v« times the risjc 
8S «'f85^&toBlJiaaey<:sterhaveabtebsup«^^^ .j^,,^^^^ 
irtolectonjy is iimily performed superMy imder the eydid, in dth^ the nassJ 
temporal ijaadranS,. 

b addition to soamng, bypotony. mi irsfecsion, there ars other compllcstions of 
trsbeculecsomy. 'fhe b!eb can tear Imi to profound h>^otony. Th, blehcao be irritating 
20 ««dcandisraptthenorm!te.rf5lm,leadingtobl.mj4vl«^^^^^ PaSient^wkh 
hlel^geitetsliy caaaot wearc<«tt8Ct{ense^^ Be ovcrwheSrtting msyonty ofshecompliattom 
Mm trabeculectomy st^ &oa,*e fact that fi«id is being divmed tror,, inside the eye to ti« 
extetmi surface of the eye, resulting in a bfeh. 

Whea trshecaiecteiny does «ot successfully km,r the ey. pr^ss^r^, the next surgical 
25 stq, often k m aqucousishimt device. As ^ueous diversion d.vSs« of the prior m k a 
sfae tnbe that is attached at one end So s plmic (polypropyleae or other sysnhetic 
m«&ml)pi«c. With anaq^eous shantde^ce, a« itsddoH is mde in the eonjunaiva ..d 
Tew exposing the sclem. Tlie plastie p&te is «e*n to the st,rfac« of the eye postmoriy, 

30 <^)««tthelimb«s,«s«ailywithaft^^^^ 'The tt.be, which is 

cs»tnectedtothep8ate,isinsettediHtotheeyefem«gh& The exs«n,a! portion of the 
t«be is covered with either donor scleta or preserved peric««3iam. The con|«netiv»l a«d 
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Tibnons iRcissons are elosed Ughtiy. Many proWms ^xist wish fee cMrrent teshnology of 
squMUtshtinl devic«» Iscludtiig scanit^ faitive, hj^ony, corneal desom|:»«»s3tion, tubs 
eitjsseft, sappsshftraidsl efluiian and/of heinQnijage, anil isfecsioii. 

WiJfe pnpr art aqueous djyersipn (Jevices, aqaeous drains out of tlte ey« tfu«ag|l the 
5 :^1koRe tube to the surface of the eye atike location of tWpkt^ peeper sffelisS 

tJSSiiejs then absoib the flaid. Tbeouttstde ead of the tube is proSseted fr&Rj fibrobtests asid 
scamng by tbe plastic plate. Many cqr^ with aqtseous shunt dsvices. 

A thickened AvsJl of scariissue that sievebps sraand fh& pSastic plaie offers somsr pesj'stance 
io outflow and in mmy ej'es iimits iJie teduetion itt eye pressure. In some eyes, hjp«£ony 

10 develops because the Sow throtsgh the tube is not restricted, Maoy physicians tie m 
absorbable satare snjyjid fcs tube and waif for the ssitareto dissoSve posuopersti vely, ai 
which lime eisoagh scar tissue has hopefully fomcd around she pia\e. Sofise devie«si cotnain 
a pressure-sensisive valve within the tube, although these vslves may not fuiJcSion proper Sy. 
The surgery invoives operating in the posterior orbit and many patients develop m ey« 

1 5 muscb smbahTice md doable vision. With prior art aqueous shunt devices, a pathway is 
created for bacteria to get 5«to the eye snd endophthalmitis cm occur 

Ilse prior art iticlttdes a number of such squeoas shan! devices, such as U.S. Pstent 
No. 4,936,B2S (smplantsng in the cornea and linibal area a device partiaiiy embedded md 
partially extending anteriorly), y.S, Patent No. 5,127,901 (directed to a fransscSerai shunt 

20 fmtJi the anterior chamber to (te subcottjanctival space), U.S. Patent No, 5, i 80,363 (teachiag 
a helicalsteel iaiplaat that is placed to provide drainage froro the anterior chamber to the 
stibconjanetival space), and Pateut No« 5,433,701 (apparatus inoJusies an anterior 
portion cOnfigared for iisplantatiaa through a sclesraJ t««oeI stich that a ieading edge thereof 
3$ wtthih the anterior ehiaj^ber). 

25 to adffitioii to tljteprior art aqaeoKs shant devices desonbed above, other prior sft 

devices for glauconta surgery have used setonSj or other porous^ wieJc-Sike components to 
dtyert »«d convey excess acjueous ftom the anterior chamber to the esteHor ocolsr ssrfaee. 
Exaraples istclude U;S. PateatNos. 4,634,418 and 4,787,885 {tsstehing the is^rgkal treatment 
of glaucoma using an jngilant that consists of a irtao^^ (wick)), and U.S, Patent 

30 4j946,436, {teaching the ass d£ a porot^ device to shunt anterior ehaa^ber to sitbscieral 
space), these patents dp not teach placem^t in Sch5emni*s canal. 



Some prior art reference., for glaacoma mansgesjient h^v- bc-tjn direci«3 oi 
Schimm^s casuJ, but eh^, h.v. not mvolvcd ±. pla.e.-^en( onor^nem, in^hv^mPj: shunts 
US. 5.350,399 (teach^ the Xcr^mry pj^c^,.^,, ^5,,^^, 
pTafom,«i curvature in Schfemm's c^.a! wish injsaion of. vis«n.H ma^enaS '.Sr..gn ^he ^..^ 

imn. fh« c^nsJ foilowisg iajectio«. Bec^se tube din^ctcd our.arjiy f.o.n sh. eve for 
lajectm access, fee atossetioiiof the oatfiow dmem wnh the prsfomi«} cu^v-i Hmcn. 
w5tHi« Sdta's caft^ ,t about a 90d«groe «.gle relative io the plane of th. cl-^ai.^c ' 
«nd lS0deg«^amy&o«,theantcriorch3mber. Therefore, at no ti..e does ..y portion «r 
10 Sfee'399<ievic8co™icatewiththeafit«riat«hambef. Furthmnor^, relative to Jh.s 
pom-cm wiftmSohicmm'scanal, this tube hasab^diameterinjecti^ 

b8iwe«n ihe snimor chaaibcf and Schfmm's canal 

M<.a of the problem, that hav. developed wi& .una,t glaucoma sxestm^m device. 
1^ ««^P-«^--^-coccurredhcca.se.,.eousSuidbdrai«edfromi«^^^^ 

sumc. .f the .ve. A need exists, then, far . more physio!o,nc » enhance the 
d«,n«ge of aqueous flaid ftom the amc:dor char^bcr hto Schiemnfs ansl. In the v.st 
H^iomy of gi.«con« pate, the resistance problem, b.t™ Schl«.tn's cana! and the 
««*«^-<'^-^«t.Thecanalitsolf.thecollectingch.r>n^^^^ 
20 ali a« mtsct H«ha«d.g a^jiseous flow dir^cily bto Schimn^.-, can.J -,vot.Ul ^.rinJ.~ -he 
scamngthat usualSy occurs with extmsi fiUratio. proo.Ju.e .incc th. r^,r^ ..g.- 
.apopufet^d with« smgle iineof r«,nproiif<:^t.g .^^^^^ 

a^ccdy mo Schfemm'. canal «.ouid minimis hypotony sine, the is pan of the .orrr.^ 
outflow sy«m m isfeblogioaily ,„gi„«^ to handle th. «o^«l volume of .queou. 
25 humor. E«hancmga<i««,«,S.wdirectlymt«Schta-.emiwo«ldeli„,i«^^ 
csompUestions sucfe as eadophtbstinitis sad leaks. 

Tl^epresent taioi, is a method and apparatus for treating gJaueoma. The r>r.s^ 
am vssyai Soss. 
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Aficoitimg to one ai^ecl of the inveattoii, a seton cdniJucis aqueous direc! !y iVom the 
^ssmor chatnbsr to Schlemta's tanal 50 iteltcanifrain iliTcssUy ssto ifie aqueous yeias 
iesdmg to tbd vehdusarcuiatidn. A seton for 1dW€ring intrao<Jukr|tresisar« ef sn associated 
«ye ««tnpns«sf ja; Brst tube; adapited to hs inserted into m ssspcktis! sntenor c^asriber of the 
5 ey^; aadj two mug tabes extfendrag ftoffl the first tabs. The two wing tabes are adapted to be 
siiserti^ into St^temin's canal The two vving tabes aitd the Sr$t tube fonn s sybstaisiistliy 
continuous passageway, iticb that aqticous hum fiein the anterior chauiber into 

Schletnm's csaai thmagh fise safestartJiaHy contisBpus jsassageway. 

Another objecl of Sse presenE invention is to fsmvide a setoa, wherein the two wing 
1 0 tubes «xt«nd STibstarslially pstpendicular J&pm the fits? t«b«s. 

Still aftoiher object of fte present invention is to provide u setors, whereiis the wsng 
tubes have at! outer dsijm«ter bmgn6 tftpi« fean approximatdy 2(K>^^^^^ 

Ye t another object of die present invehl^dn is to provide a seton, wh«r«as ths two 
wing nsbes are tapered. 

15 Further, another object of the present inveistjon is to provide a seton, whereis-s the two 

wing tubes have an inner dismeter ranging from substantialiy 80 microns to substastiaiiy \ 00 
microns, 

S&i yet another object of the preseHi inventtou i$ to provide a sstori, whereisi the fjxst 
tube basan;in»crdiajaefeirra«gt:«g fydm substatrtlally 280 mioroiss to stibstaniiaHy 3S0 
20 micsoBS, 

Ariother objm of the present mvontton is to provide a setoo, whercm the Srst tube 
hi» as CHSterdiantetes^ ranging jrom substa^tiaHy SSO iinicixths to stibsiantially 6SQ mic 

Stiil brother object of tbe present iaventlon is to provide a seton^ wherein the length 
of &e Btst tubels appioximately i.S crn. 
25 Yet another object of the present inventifiis is to prpvitje a sston, wherdji each of the 

two wing tabes has a len^^h of approximately 1 cm. 

Further, yet anodier ob^iewt of the pt«sent invention^ i to provide a setoti, %vherein the 
first tube and the two wing tabes are composed of a bjologicaijy inert materiai 

Still8f«5th<St; Objec;l of Ifce present to provide a setoa, wherein the 

30 bMogically inert itisterisrissilicoi^e. 



dsfsned therda tw secunng ^eseto^ 

Further a«oth*^ol^ of thepn^ 

fmi,ed by the fast tubs asd Uie hvo «^„g ta{^^ 

10 askpted far measarisg antmoctikf eye piessure, 

pn:-ssu. reading means for transMttmg tooc^^ 

th.s smbodim.«f the pz^ssur^ comm}J«r is ftc pumping mechanism. 

Y.t a.od.^ obiecl of the pre..m inventim to p«>vides method for dn.ini.g 
aqueou. h.n,or fro. as.>c.ted .„tc.o. ch..b« «f .«.«ye,,h. method compri.^ng .h. 

fim t.be ^d two .ing tubes, .he fet ^be .dapped .0 i«..ned mto .s^ ^lor 
chamb^rof the«ye,the £wo wi.g t.be. extending from She tlm tube, ehe two wing 

^--^^-^-^^^^^^ 

^^^<^Sme^nc^^^,^^^^ ^^^^^^^^ ^^^^ .^^^^ 

amenor«hajfjis«r t&the Schfemw's tjaiial. 

^«*-^«^^^«f*epresenti«wntimJ*top«.vide.^^^^^^ 

me setos to the eye wall. 
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FurtheTfaisothsr object of the present invenJlsn is to provi<Se a jriethod for ^rairting 
a<|S€bus humor from an moeis5«<S anterior chaa5b«r ot m eye^ further comprising the step of 
monstoring iqaeous oatSow to assare proper placealent of the wing tub^ it is to be 
undcistood that jiKJmttJsiBg the flow Im other putposies ss well 
5 Still anoSijer obj«et of the pieseht mveatspft is to provide s roeiliod for disiiiJRg 

squeoiss humor fcom m as»3ciat«sj atiterior chari^ eyCj fur^er cotnpri^in^ Use stef of 
measuring intraooikr pressure iitraugh ihei port. 

According to anotlier aspect of the present sftvetstion a devies for Sirecting aqaeoitS 
humor from ais atiterior chamber to ScWemm's canal coniptises a seton and a ptsmpiRg 
1 0 snechan jsm pperatively connected to the setos. 

Another object of the preseitt invraitioa is to provide s devise for dsrecsSfig Bqueous 
hismor Sk>m aa anterior chsmber to Schlewna * s easial, wlterem the pomping mecliimism is 
adapted to draw acjueous humor from the anterior ehajnber through the first tabe» into the 
wing tq^es, and into SchkjnxR's canal, 
1:5 Still another object of the pre^sent invention is to provide a device for directing 

aqueous humor from sn anterior chamber to Schlemm's canal, wherein thcf first tubs exiends 
into ne pumping mechasisTR and the two wing tubes extend outwardly from the pumping 
mechanism. 

Further, yet ano&er c^ject of the present itsvention is to pTOvide a device for dtrectJBg 
20 aqaeous humor from ajt anterior chamber to Sehiismsn's c&ssai, wherds the puimpisig 

jtn«cha«iism is jjn^tanted withto at> intrascioral dissection. The pumping mwhamssn can aiso 
be located on the sutface of ^e sclem, 

¥et another object of fee jMM^est inyentson ts to prdvdde a device for directsag 
a«|ijfeoiliS humor &om an anterior chamber to Schlemm's canal,: wherein the ^iuns^ has 
25 dimqfKions of approximately 2ini» long by approxim^ wide by approxinjatel)' 500 

mioTORS in thieknSss. 

Aflother object of the present invention ts to provide a device for directing 3<^ vfeous 
humor front an anterior chamber to Schlemm'g cana}^ ftfeein the pumping Ktechatsism i:? 
itnpknt^ between associa^ rectus misspies. 
30 Still yet anoUier obJ§ctof*e pr«seBt invention U to prov^^^ device for direcsing 

aqsjsous humor fbm an antmor shamber to SohSemm*s canal, wherein the pumping 
mechs^tsm b implanted posterior to an assoeiated limbu& 



Further, anoteobjec. of ,hepn.seat invention i. to p...,. . ,ev.cc fo. d.ming 
aqueous humor fe,*«an amedor chambex to Schk-mnj'. .^nal, whcrd. th, p.n:vn. 
mechanism has length, width, ar.d thicimm of approxi.mtd v 6 .i.- 

approssimatefy lOmnt by approximajel^- 3mm, mp<imv<:h. 
5 Anotherobjmof the present mvmbn is t. provide a d.vk. f;>r directing a^u^o.. 

himjot &om an anterior chamber to &hl«mm>s c.mS, wherm &c- p^^^^^^ 
.^ni tc opemte on a demand ha.«. such tha. the r^ulr^ ibw U..^gh ^he t.. w.ng ' 
tubes, .0 .chkve the desi^ i„t«oc«lar pre^ure, v.ne. according to the di«n.! fi..u.tb« 
m ftq««t)«s|«odttct)oa 

f 0 Soil a«oSh«r object of the present mvmion Is to provide a device for direcnn. 

aq««oush««.or&om an ««t«Hor chamber t«Schlen««-.c.„aU«^^co.^^^^^^^^ 

mcchanisn.formoniron«gworicperfomedbythep«.,pir,gmecha.i^toach5^^^ 
desired ijstraociflar pressure, 

Funhay.tanotoobj«tofthcp™inv«ntionis£oprovid.adevic.f^^ 
IS fron>a...teriorcha«,b«.toSchW.c«„^^^ 

mech.n,s.. adapted to adjusted «,-«hom having to .urgicalSy dis«.« tissue, to expose a 
large portion of the piunping T«echanism. 

According to .noilK^r asp..t of .h. pr...„t i.v«.bn b .> provife a method of 
di.....s sou«o.s fn>., an a...nor ch.r^h.r u> Schta's c.nal, the method 
20 compnsbg th« steps of pro.^d.«, an eye bavin, . sde. ..d Schle,..>. c...l: providi.. a " 
seta.andap«mping«,e.l««ismope«.tivdy«,n„«.edtothesmn^ 
t«be and two wing tahes, the fim tube a^u^ ,« be ins.m.d ,^,,rm 
chamb«rof the eye, the two wing tubes extending fr.n; the f:.,: -^c ^-..o wbg t,bes 
a^^apted 10 i« inserted xn,aSchkmrn'«canai.th«nvow.ngur^ 
25 *«fes*amyjycomi»«o«.p.ssag^ay. whc«bya,ueou. hu.^or How. ^ro.> r.e..en»r 
ch.mberi„^S.^en,m'sc.„al tegh the a«bs,.nt^ally .ontmuous passageway: dissect., 

sclera so as to fom^ascJeraJ flap «„d.„int«sclmK^ace:cmti«^^ 
prov.de ct^t ends; inserting the fim ti^ ia«, the ^tenor«er; insetting th. two w., 
^»^--^^^-"^-«i^«fScblemm>sca«.I;ciodngthcscle«inap;«.,^^^^^^ 
30 <^-nmg«ooeoush.morfromthe««teriorchmb«totheSch{mm>scan^ 

I«a«cord«r«« with yet another aspect of the p«senU«v«,tio«,adevi.e for ^^^^^^ 
as.oe^t«l aqueous h™fb«, an assocktedmeriorchan^^^^^ 
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canal meiudes a seJon haying a first tube adapted te fee immed imd tire anterior charnbeir aisd 
a second tube extendbg from first tube, the second tubes adapted to be inserted mto the 
Sehimtn'iS csml, tfee ttdws forfsing a sabstastiaHy ce«Ssivvio«$ passageway, whersin the 
aqwous humor flows fixan the astmor chaflafew into tfee Schlemm'is canal tltrough the 
5 SBbstantiaiiy coniin»biw pssifflig?wayi (he scesisi tebe fomting Mtd mi fourth tubes at an 
asscKktedltmbiis^aridapiiinpinacltaiusm to theseton. 

Ajsotbef aspect of the present Javeotion is to provifJe a me&pd of dmnifig aqaeous 
himjisr from an antssiiirshanjber to SchJemm's eaaalf fitrther cojnprisitsg the step of 
iinplaastkg th« piJinpitig nsisshanisni w'lMn the mtrasclml dissectioii, or other ocular surface. 
1 0 StiU ai^ther aiipect of the present ijjvejnilon ss to prowsde a me&ad of #atnmg 

aqueous h«tnor feom an aRfcritar chamber to Selstom's caRal, farther consprising the step of 
itnplaiiting the pumping mechanism betweeis rectus mascles. 

Yst another aspect of the presersl inverJtioTi is to provide a method of dtainiitg 
aqueous humor from an amerior chamber to Schlemrn's canal, whersin the pumping 
15 sxiechafiism is iKnpbTiteti posterior t« s limbus. 

Further, another aspect of the pnjsers} isverstson is to provide a method of draining 
aqumus humor frorr. ars antfirior chamber ro Schlemm's canaS, iurther comprising ihe swps of 
v;ar>'isjg piirtjpj^g rtiechanjsrt! output; arid, achieving desired sntrsocuSar pressure according to 
diansal fl^ctoatiari in aqueous hismof prodacsiori. 
20 Another aspect of the present irsvernion is to provide a n^eshod of drainirig aqueous 

hwmor Irom as anterior chamber to Schlerrin3*s canal, further comprsssTig (he siep of 
decreasing pumping mechanism output when a predetermined intraocular prestiare is 
restched. 

According Jp ai»th«f aspect of ds^ inveistson, the process relies on the joiowo pressure 
35 gtadiem between the aftterior chamber aisJ the veitdus drcuiation to pmnit the desired level 

of aqueous lutioff and iujiwuscttlar pressure- 
Still yet, according to another aspect of the: irjventids, the devjcs cohtains a eorjtro! 

port within the portion of ^device that is positioned in the seiet'sl dissection, 

30 FIGUSRE I js a partial cross-sectional vjew of an eye; 

FIGURE 2 is sea colai^ed view of the drainage sngiej 
FIGIIRE 3 is the drainage sngle showing the incision; 



FIGURE 4 is a top perspactn'c vie« of pr..e>n ,r3v..s,cr 
FIGURE 5 is a cross is:uoT^ , ^ „ ,^ ' 

FIGURE 6 is a perspecDvs vie^ of Eh. pr.-.err snve-u,on ,.J^nod 



5 FIGURE 7 is , from view of another cmbodimem of s;,<r pre.cm .-i 

cosjunciim, wife a p«i«p and a fe«dback<:oatK,s j«echan>..n; 

FIGUafc JO a from ekvational vi«w of the p^mpbg mechamsm; 

T.P n . view of FJGURE 10 taken along ImiuU; 
'KU RF i:>s.bc«om view ofFIGURei0take„afongiin.l2's2; and. 

. ^ '^'^ n.,p..n.3..« the presens lavembii doss require 

«onp«BetEati»g» opmjioas such as 

Schimin's canal, avoiding obstniction by scartmue thst ... ■ , . 

pitssure. 



u 

&quwm himoi prmi4^S ftmmshmem to lass 16 md comes 18, The aqueo«s humor also 
maint^BS Jh* i jitmocular pressiire at mmil Uy^h. Ciliaty processes 20^ Jocsiejl m the 
pQSt«!norchafnber !4 a}}d beM«<i |>«npHsaal iris S9^, prp<}uce aqueoas h»mor. The aijueous 
hamof fiowsm&omofthe leiBS !6Md{}at>»gh pupii 22, into the afiJenor chsmber 1 2, ariiJ 
5 ml of the sy^ id thrqugh dtaiiiage aijgle 24. Ajs shown in FlGyRES 2 «Rd 3, aq»eo*ss Mn^o'' 
th^ passeis into vsaious sjfiaam (hot shows) Iferoiigh ttabecular msisiiwoflE 29 asd intd 
Schlemm's canal 36. A subcoiijiunctiyal spacp 64 is shovm, which is &<etw«en the 1|;a!ispan;nt 
iS^as (the conjsetiva 82) that eovdfs the scSdrs 54, and the seleis 54. Also shawxs stj 
FIGURE 3 is incision 74. 

10 Hie outenijost layers of the trabecuiar meshwork 29 conststute jaxtescanalicubr 

eonneclive tissue 3L It 1$ believed to bs the site of gie^test obstruciicsn so aqueoss humor 
oyttlow in cases of primary open angle glaucoma, the most common form of glaucoma m the 
WssstOT) World. Frotrs Schlemas's mml 20, the aqaeous hunsor drains into the aqueous veins 
ers mute So the general venous esrcaiatiori. This pathway accounts for over B0% of the 

1 5 dtaiaage of aqtseous humor 

^om the eye 10. He remainder of "he aqsieous leisves th? eye 10 shroiigh the uveostkxal 
pathway, which is independens of the trabecular meshwotk 29. 

As shown in FIGURES 4 and 5, tixc proposed irsvcnsion h a seton 32 lhai coriducL« 
aqtieoiss humor directly from the arsterior chamber 12 to Schlemm's carjal 30 so that ii cat) 

20 drain directly into the aqueous veins leading to 5he vcrous circulation. This avoids the 

numemas complicatsojis of blebs as well as many df the other compiicaJions asstSciated with 
gJtratioa surgery. The seton 32 eompiises a grst tube 34 adapted to be jhsened into the 
antenor chaxnher 12 of the eye tO. Twd Wijjg tubes 36 extend &offi the fi rst tube 3 4, The 
tvifo wing tubes 36 are adapted to be insffllcd bto Schlemm's cana] 30. the two wing tubes 

25 36 sB«i fise first tube 34 form a stifaistaridaay continiious passageway 3S, sttch that as^iieoiis 
huBSOf flows dsreotly fo>m the aiitenoreha^jber 12 into SchSenam's; canal 30 throogh the 
saibstantially cohdtiitotis passagew^ 

tamifsg to HGURE % die two wing tabes 36 may angularly extend from the first 
tsibe 34, As sl?bwn iti FIGURES 4 a«d S» ths v^ing tubes 36 jnay extend sybstantiaiSy 

30 pespeadiciJilar fioni the first tuba 34. Regardless of the angle beiweerj the iwowing tubes 36 
and the ia$t Sslje 34, the two v/mg atbes 36 may be Upered to provide for easier msertiors 
into ScWarnm -s cabail 30, best seen in FlGO&B ^i H is also contempkted to be wtthia the 



^^«^^.,,™,.,,.,,,.,.,.,,.^,^^,,^_^^^^__^ ^^^^^^^^ 
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nerve Jissae remaiins. & Ms embodsmest, as sho*'n in FIGURES Tshd 8, sise pumpiRg 
mechankm 46 is litjlissd in cpnjuacttqn ws& She setos 32 in order m provide for better 
oatfSew of ^ueous hambr. 

The p»(Jipmg mscbanfem 46 is adaptei Jo drw^q«eou$ humer (torn tht smerior 
5 chatnber 12 and ditsct the ^a<»us humor into jjie two wing tubes 3S asd imo Scljifimm's 
camJ 30< The pymssjrtg mcchamsm 46 may takejisfi fonn of a rianojjam^^^ geaeraiiy 
a wafer 48 with tmy cbaniieis 72^ which mov* polar solatbn by etecjrie currenfi ss showR w 
FIGURES 7, 8, and 10-32, Svmh putiips 48 are available throtigh sMEDD, Inc., which has its 
prisscipal place of business at 1224 Kinnear Road, Suite 130, Coiuinbus, Ohio 432S2, it is Jo 

10 bfi wdrntood, however, that any pumpitig ruechsnisms that iiseess the size md How 
requirasjents could be used. The pump 48 is encased m iosulaiivc raateriai 76, which 
projects against electrical surges. The material 76 also serves to protect the pump 4$ (mm 
damage by force exerted by the cy«Hd daring bStikiag or through dabbifsg or nibbing of the 
eye 10, 'Hie punsp 4S cats be niade of any materia! chosen using sound engirjeering 

1 S judpjeat. The ins«1atj ve material 76, in this embodiment is ssiicOFie, but cm be any 
biologicsny mm matsrial. in one enibodiTrsent of Ihe present invention, the nanopump 
channel 72 should teve a miisiisium cross- sections! dimession between 2 and SQO 
narsometers and, preferably, bct\vesn 10 and 30 nanometers. The charsReis 72 are sbovvR 3,* 
the spucss in tisc dotted iir.e, shown as the wafer 48 in FIGURH-S 1 1 and S2. 

20 With farther reference to FIGURE 1 2, the aqueous humor flo ws through first tube 3 4 

into a fiist chansber 70. From the girst chamber 79, tho aijueoiis hanjor, via electric charge, 
jsa^s awp«sh the wafer 48 ^«gh diashels 72, and into a second chstnber 78. From the 
chamber 78, the ft<iae««is hianor Sows into witsg tulses 36, and from there into ScMehsm' s 
eatnalSO. 

25 It is als»4osiraibie for the naaopujnp 48 to have a voltage potential of approximately 

Q,S to approxirastely 26 voJts. Stich a nanap«njp 48 is disfcJosed in a US. Pateflt 
AppHcatkin, filed on June 15, 2i(KiI, entitled Jjanoputnp Ajjparatijs and Method, co-invtsMed 
by Dertfk Hansford, PfcD., Assistant Professor of The Ohio State tinivcrstty and Rob J. 
Watek, a sciestisi at iMERD, Inc. 

30 FIGlfRES S0-12jUastmteone«!tjbddirhi3itof the pam^^ 

operative association with the seiton 33, Turning to FIGURE lOj she wafer 41 smy range 
Itom spptoitJtnately t«w3 to fo«r miliimeters in larig^ and approximteiy two to fo«r 



milmmrs in vidsh. Wirt^ 47 exfend fem the wafer 4S to . po'^-er su..c. 80. ^nd^ v 
be battenes. 11,6 ihicfcaess of the working portion of the. pump,». m^,^ 46 =rs.y be as 
thin 3.S approximasdy {hiee micmHs, and the total thtckisess of tjut xv.-f6f 4g ni;;v bt- 2S thin as 
apprpxiniaieiy 200 microns. 
S Geneialjy, the setotj 32 asd the psmpisg rtiechanisn, 46 msy be irnpl;ifi!ffd wimin shsr 

msr&ifcieia} disseciJon 62 JaietaBy spaced fiom ijmbus 52. as in FIGURE 7. In ihss 
embodiment, thepowsource 80 *oaldb. positioned betu-e^n rectus muscles 50 ^.:iho.,«h 
it is to be «ad«^tood that any Iocatio« xmy be chosen for the power source 80. as as ' 
to using sound mginecHng judgment If wim 4? a« utHked between t^^ 
1 6 80, the seton 32, and pampins «i«hanism 4g, the wires 47 shouid be instilsied. In this 
mbodiment, power soun^e 80 may be up to thirteen miUimetets m diWter and w to thre« 
»Hill« in thiob^css. m this embodimoit. the dimensions of th« pumping mcch^ism 46 
should be fairfy small for example, length, width, and thickness dtmensiona may be about 
2n,m by about 2inn. by appnscimately 500 micmns, respectively. A posterior surface of the 
15 power source 80 may be substantiaHy concave i« order to confomj to the surface of the eye 

In another embodiment of the invention, th« pumpiisg K,echaniSBi 46 and the power 
m could be ir^pknted in the .ame bcntion the ^orm ir^^ se«>« 32, 



rectos itiuscks 50 approximately eight to Jen mi!!i3T,«!ers posterior £» the iimbus 
) 52, which is the same posiUo« where Ahn^ed «nd Moteao devices .re bcased. !n .«ch a 
locatton, tite pttmping meehanis.^ 4S and power source 80 could be much larger, such as 
appmxtn««ely§t8m by approximately lOmm % sppro.imately ^rtm in Semgth, width. a,.d 
tfeseksessi, rs^etSvely. 

it! another embodiment of thk invention, the^^^ 
shown) to-protcct thepumpSng mechaia«n46. as best see« i« HQim. Ih, ^«mpi.g 
mechani8,n 46 cotiid afeo be treated with heparin, or other .gent^ ^ avoid c logging. In one 
enjbodiment, the operation of *e pumping «,echa«i^ 46 would be utilised on s dm.nd 
basH such that 1}^ mjuirsd few though ^ 
pre^ wouM varj^ accot^ing ,0 the diim^^^ 
mechanic lOO cornpunicates v^th th«pa^^^ 
i^te, which results i« thed^iredint«oe«larpressut..TlH.fe^^^^ 
.irteg^l with the p^mph^ntecham^ 46or it maybe a stand-alone unit, in order to .void 




excessjveJy kw ktsaocijlsr pressure, ihepumping mechar»tsm 46 msy opmie sioy/pt to 
deereass o»ip(t of aquecws hanapr. 

It is sontemplated to fee witl«» the scope of the pr«s«m invenuojs tisst llje purrijs speed 
adjustabie wffisoutiwving to sargitalty dissect tissiies to expose a jaige ponsori of slie 
5 pimping mechaiaism 46, Teieaietry may also be utilisted to provide intraocular eye pressure 
readings without the ssecessity of examimuglfie patiejit. 

The foiiowinsg dimensions are for sISiistration only and are no; rncam to serve as 
iimitatiOBS, As best seen ia FIGURE S, a emss-seeiionai view of the seton 32 is 
shown. Thetwowingtub£s36 ]5ave an outer diameter D1 and an inner diameSet D2, The 
10 outer diajTseter Dl shou'd be no more than approximsteiy 2S0 micmRs, and more pfeferably 
ncs more thm 1 80 microns. The nmsr diametsr D2 m&y range from subssantiaily 80 micTons 
10 substantially 100 microns. Like tlis wing tabes 36, tljc ftrsi tube 34 also has an outer 
diameter D3 sttd^ imter diameter D4. The Btst tafce 34 may have an inner diatnetsir D4 
i8r!g?j3ig fre)m apprKsimaiely 280 mtensis to apprpxiniately 380 laicroBS, and issore prefera'aly 
IS tfjay be approximatdy 300 micmfls. The ouisjr dii«aeterD3 isay ran|e from afproxtmatejy 
, 580 snicrons to 

spproxiniateiy 680 microns, and more preferabiy ss approximately 630 microns, Ezch of the 
wing tubes 36 and the imi tube 34 may have a kngth Li and L2, respectively, Th& wing 
tabs 36 Issjgth Li may be ajpproximatciiy 3 ein, and tiie first tube 34 length 12 trsay be 

20 aj^xim^stely 1-5 6emim««rs. The first tube 34 and the wing tubes 36 may be trimmed 
durii^ iS OTrgicat prpcediire to aasure plropef pJaeemsnt of the ssios 32. As iliiistrated, xhz 
wtjg tubes 36 and the first tube 34 are shows to have equal iengths, but this is not requi red- 
The dimensions of ifee iiist tabs 34 and the two wing tub«s 36 may vary as Song as the seton 
32 assy be e{feciivsly }><sjitwrfced in thie ej* 10 to propsrJy dsain atjueaus Ijamor into 

2:5 Schiemm'sowjal 30. 

The setort 32 may bie made of anymaSeTta! che^«ln itn acicordance with sound 
4mgiite«ring jtsdgineiiit. Freferabiy, the niatenai shoiiM be m inm materisU sueh as silicone, 
but is uQt limited thertito. 

ha i»rc[«^ to the present inventbn, the setoit 32 is provided, as previously 

30 desenb«d. The sclera 54 is dissected fentiing a scleral fiap 57 and the jntE^clemi dissectjoiv 
62, b^t sees in FIQUJUS 6, the scleral (lap 5? and the iijtra^iieral disseotioa 62 are formpd 



fg 

by lie incmoB 74 as seen m FiOURE. 3. Next. Schlemm's cami 30 k cut lo provide cut ^d, 

Hjff fim tabe 34 3s inserted iisto 
the anterior chmhst 12. 'ITjc two wing tubes 36 are hmntd bio the cus gt^ds 60 of 
SdUemsi's canal 30. N«xt, (fee scSan 32 is smwed kto place tim)ugh th. hoSes ^2 ddjnes ;n 
ase lafes 40, Thesclmi flap 57 is ihen closed. Aqueous humor then be draineci hem the 
amcrior ehamber 12 dii«ctly into Schtemm's 30. Viiimng the cor.troi pc.i 44 
pw^ously described, the mefeod may fut^ compds. the steps of cie.nng obsmcuons 
disposed in She wing tdjes 36/monitoring aqueous jjtimot outflow so a^^ 
placment ofte wing tabes 36. «nd/or messunng intr^ular pt«ss«t* thro«^ pon 44 or 



if the pajupiag mechanism 46 is pasvided, It may activated to aid in &« ffow of 
aqueous humor. pumping mechsnism 46 may be itspianted within the inmsckml 
dissection 62. .^\3tcrBa5ively, the pumping mechanism *St«ay be impiamed betsveen the 
«K:t«s muscles 50 posterior to the limbns 52. Th^ Bjethod described hereiis may foither 
! comprise Jfee .-steps of varying pumping mechanism 4« output aisd schfeving desired 

intraocular prmiits according to diumai fiiictualios m aqueous humor ptxsd«ction. V^1,en s 
predetermined intfaocular pressure is teaehed. the pi.rBpt.ig ..nechanisnj 46 o«Spat tnay be 
decreased. Another step to the forgoing method may incJude adjusting the purnping 
m<^hanism 46 output withoatiiaving to stttgically dissect tissues ta expose a large portion of 
the pumping tnccJia«ism 4& 

With respect to FIGURB 13, another embcnJun.ni of she inven5.>rs show..,, wh^rern 
the pumping nseehanism 46' oaiy has one wing tube 36' that iransiers the aq«sous humor 
of the pamping mechanism The tube 3S* then spim^t the Hmb«s 52 into two Jabes 78. 
80, as shown in HOUIIB 13, 

It is to be ujKfcrstood that the inveititmi* m>t |imit«!d to die desmptios In^^^^ 
mbodiments ofthe tabs 40 aisdfixatidh holes 42. Aity natnberof tabs 40 ahd 
holes 42 can be ased, as weif as any location of either, as long as she number and iocatio. are 



-rise iaventioa has been described with reference to ssventJ embodiments. Obviously 
modifications and altmti«,s will ocear to othensupanareading and imdsfst^n^^^^ 
specification. It is intei,ded by ^plicsnt to include all sach tnodiScations snd altetations 
msofer asthey come within the scope of the appended claims or the e^aivaicnu thereof. 
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WHAT IS CLAMED IS: 

chamber to an ^^cm^ schkmn^'. ca.^.i. the d.„ce ch.ract...eJ b> ■ 
a setoa, cbaiwjterized by; 
^ 8 fiist fejfae sdapjed to b<; ijjsened :nto the an^erjor chsfnbc-r; and 

at least two wi«g tabes extending h.>^, the fir., t.bc. th. t. o w-r-^- n-bc 
^PM to baia.«ted into the Schte„,>. canal ..o ..n, 

ammor chamber mto the S^««m'scaB8J through .h...tetan 

a JMJnjp meciianisni opmtlvdy connected to the s«oii. 

2. Thed^^ceofcNm l.wh«t«i« the two *ir,g tubes extend substanibtiy 

33 »« wore ftanispproxtjjjaJ«jy 200 jstcrons. 

4. m device of Chun I. when^in the two t«bes «i« t^^red. 

>-g^ng fn)« 3pp,ox.^3t.:y 80 rr,i™ to .p.r.xn.at.iy 100 tnicron.. 

20 ^«»apprc«mate}y2S0mi™toapp,x.xi^.a.cly3SC^:nic^o«3, 

7. ll^ed^ceof claim J, vherc.n Ihe Htst tub. has .n o««- dbm«« ranging 
froTH approximately 580 micn>«s to .ppmximatety .,ic.om 

10. '^«<J^vleeofcIaimi.wb««i«thefirstt«b««nd,h«twow^«^t«besare 
ccmpos«dor3biobgica}fyin«rta.ateml 

11..dcvlccofclaJnt '0, wherein tbeW^fegkaliym^n material I. sSican. 
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13. The device of daim 1, wherein the first Jtibc atjd the two wipg lubes (orm an 
intersection area, th« intersection area chsrscleri^ing at least one port d&ftned sherem, 

1 4. The device of claim f 3, wherein the port js adapted to be used for clearing 
obsauetsons in the seton. 

S 15. Ihi device of claim 1 3, wherein fee port is adapSed to be used for measttring 

iTitxaocisiar eye pressure. 

s6. The ticvjce of claiiB I, whereta the pump mechanism is adapted to draw the 
aqucoijs hyn»! frois) ihc arilerior cJjatnber tliiotjgh the Hist tube and into the Schicmm's 

30 i7. llis device of cisirrs 1 , whin-esn the ftrst mhs extends into she pump 

njechania-ri and ihe two wing siibes exiWKl ouiwstdly from the pump nsechanlsffi, 

15. The device- of claim v^'herein the pump mcchsnistn ss ijnplsnted withm sn 
sntiascSsras dsssection, 

i 9. The device of cMm 5 8, wherein t.he pump mechasiisnri further characterised 
15 by a power source operativeiy connected theteto. 

20, The device of claim 19, whcreb the p;)wer s<si}tcs is posssioned m the 
intrascieral dissection. 

21 , The device of elatm 1 9, *h«3;esit the power sosrce is positioned between 
isssosiated rectus mtiscles. 

20 22. The device of claiin iSi wherein the punsp ss^etofstn has leftg{|!,^^w 

thick^ss dimejnsions of 8|^K>xinnate!y 2mm by apiffo SOS 
mscromy w^jectively, 

23. The device of dmia 1 , wherein the puntp mechartism is implshsed posterior to 
an diss«}<;iatdl !iinbus. 

25 24. The de'wt* of ciaim 23, wherein the ptJtfip mschanism is ttr?p!aiE}ted between 

associated rectus muscles. 

25. The deviee of cl«m 23, wherein the pump inechsmsm has ietjgth, width, stsd 
thickness dimensions of af^roxijTmtely 6mt», a3)pF0f^ jOmm, atvd approxim^tefy 

Ssnm, respectively. 

30 26. The devjc* of claira I, wherets ttie psmp smeelsanism is adapted to operate on 

a dsnsaiiid basiSj swh that the tetjutped Sow through the two wing tabes to achieve desired 
in&aoeuiar presassre varies accordmg to diumsJ jSueltiation sa ss|B«oas pfoductioH. 



27. The dcvke of claim 26, forUi« chsrscteri;:sng 3 feedback isischaniicn for 
montloring work performed by the pump ntecharfism lo achieve {h« desired insaocalsr 



28. The device of cMm 1, wherein the p^jinp mschanj^n^ 5^ adapted to bs sdji!s$«a 
5 without having to sursicaUy dissect tissees to exjxwe a large portion of ilse pumprng 



29. Hie device of chum i , farther chsfacierizing pressure-readmg means for 
transja jttiRg infraocaJar pjessure readings to a eontroHer, 

30. device of ciasm i, whergisj the punip mechamsm charsctemed by 3 

10 wafer. 

31. Thcdeviee of dajm 3p, wherein the wafer is surrounded fey a mim>ch!> and 
an iassjiasing prosective iayer, 

32. A method of draining associated aquesous hamor firm aii associated atjtcrior 
chamber of an a;.f:Ocsa£ed eye having an associ.^sted scim. to an associated Schiensm's canaJ, 

IS ths methfxs charactenxed by the stqjs of: 

prtn .,i;ni>, y .^e!ci;5 ajid 3 pumping mecKanis'Ts opsrsfiveiy connected to ths seson, ths 
sston navm^ 1 ; r.-,. u^, s j-ao wtj5§ tube*, the first lube adspic-d Eo be snsextud irsJo 
tK« associated :iT!ier;ur chamber of the .^.sociajed eye, ihe m'o s^irig rabes e-xkrnding frons tlia 
fjRtt tuix!, Ste two wsRg t!ibc5 adaptaj so be lasertai snjo the a.^soejatcd Schlcmm's cstsai, the 

20 two wjiig tabes and the first t«l>e forming a .substamiaHy «>n!in«ain p3...^^.-w.,y such tha< 
She associated aq«eous humor flows frons the a.^.iocia=ed interior rh-^rnber m-^^ the aiJ.ocK.ied 
Schlamtn's canal through the substaRtially continaous pamgeway; dssssctssig the associated 
soto so as to foms a ^Uml fi^ and aa intrssclml space: cattittg the associated Schiemni's 
csnsi tO|»si>videcat«ads; sad, 

25 triserting the first tubs into fte 8ssociat«d amerior chamber; insertitig ;he ew(j wmg 

tubes into the cut ends of ^ associated Schfemm's canaJ; covering the setojj, acssvatii^g the 
pumping mecharasm; and. draining (he associated aqueous hsmsof from the associated 
mmor cJaiRbei to ^se associated Sehlemm's canal. 

33. The method of claim 32, forther characterized by the step of implanting the 
30 pumping mechanism within the intrascfetal dissection. 

34. The method of claim 32, Sarther characterizing the step of: implanting the 
pssi^iag mechanism ppstaricar to a Hrabus. 
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35. The inefhod of clajis 32, wfeereio the pun?fjmg tnechanism is impto^^^ 
posimoi t<5 a Hsribu* betwieen reetas nsuscles. 

34 The misihod of claiiqn 33, fimher eharactetizied Isy tfee step of: 
varying Ott^at fiomUie prnnpiog mechsaism; and obtasmsg desired istfaociiiisr pressaj-e 
5 accdrdsng lo ditunal fJuctJiation in the associated aqueoiss himot fm^mim. 

3% The method of claim 32j fuither characterized by {he siep of; 
decreasiag^ ostjjut fiofts the pumping aiechanssm when a picdetcrnjiised Intritocular fsressars 
is t^ched. 

38. The method of clsim 32, furttier characterized by ih& slcp of: adjusting the 
10 pasnp Qutpat wkhouJ having to surgscally dissect tissues to expose a large poftbn of 5he 

p«ii!pi3'.g nsechanism, 

39. The method of claun 32, further chBiacJeiized by she step of: providing 
ineraocuiar pressure readings fcough telemetry. 

40, A device for directing assoeiated ;?q««Q«s humor from sti associated anterior 
15 chamber to an associated ScMetiim*s cataU the devkis chsiiactenaed by: 

apBjnp njechanism; and, 
a s«dn, characterized by: 

a first tube adapted to be irtsetted into the anterior cl^ambet; ssid, 
a seepnd tafee extending froni thcpamp mechanism, the secend tube adapted 
20 to be inscrtied into the; Schlemni'* canal, the tubes forming a ssibstant sslly cofitirfuotis 
passagewayi Whmjis the; aqueous humor flows frotn ths a«terior chamher into the 
Sfihlemns's canal through Jbe substontially comsrsuous passageway, ths second tube fftifmiifig 
third and foiirdi tabes at aa associated Itmbus. 

41. The device of claiia I, AvheiieitJ the puitsfj mischanisrn is teted oiv the isurfsce 
25 of srs assodatsd eye. 

42, The deviee of cJaim 24, wherein the punjfj mechanism is further cbstricterized 
by a posiedor surface, the posterior surface being com&yt:. 

43, ThS! device of ciatitn 24, wherdtj the pump tnechanism is farther characterized 
by a power source having a posactior surface, the fjosterter stirfecie being cojscave. 
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Abstract of US20020 13546 

Method for improving aqueous hunior drainage in an eye vvitii a SchlemnVs carial in 
which eye line aqueous humor secreted by the ciiiary body draifjed through the 
subsequent outflow pathways and to a device to maintain rK:!U6Dus humor drainage. A 
msdiuiT^ injectod in the fomi of a hydrophtlio liquid or a biocotnpatible gaseoos medium 
or a rn!.Xiure ofti"io hydroph-lic huuid arsd the gaseous medium into Schisrrim's canal, 
which is fnicajsufgicaily expoatjd at one or more iocations. iocaiiy expands Schlemm's 
canal by the increased pressure VVitn a support eiemefit subsequently implanted in the 
iu?nen ol Schiamrri's canal, ths ior^or wails of th-y cana! are supported and permanentiy 
held in an sxpandod position, whereby unimpeded drainage of the aqueous humor ffOiT! 
Schlesr>rn"s carsai through the subsequent outflow pathways is ensured 
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